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Abstract:	  This	  paper	  presents	  two	  conceptual	  models	  that	  we	  have	  developed	  for	  
understanding	  ways	  that	  social	  media	  can	  support	  learning.	  One	  model	  relates	  to	  the	  
“social”	  aspect	  of	  social	  media,	  describing	  the	  different	  ways	  that	  people	  can	  learn	  
with	  and	  from	  each	  other,	  in	  one	  or	  more	  of	  three	  social	  forms:	  groups,	  networks	  and	  
sets.	  The	  other	  model	  relates	  to	  the	  ‘media’	  side	  of	  social	  media,	  describing	  how	  
technologies	  are	  constructed	  and	  the	  roles	  that	  people	  play	  in	  creating	  and	  enacting	  
them,	  treating	  them	  in	  terms	  of	  softness	  and	  hardness.	  The	  two	  models	  are	  
complementary:	  neither	  provides	  a	  complete	  picture	  but,	  in	  combination,	  they	  help	  to	  
explain	  how	  and	  why	  different	  uses	  of	  social	  media	  may	  succeed	  or	  fail	  and,	  as	  
importantly,	  are	  intended	  to	  help	  us	  design	  learning	  activities	  that	  make	  most	  
effective	  use	  of	  the	  technologies.	  We	  offer	  some	  suggestions	  as	  to	  how	  media	  used	  to	  
support	  different	  social	  forms	  can	  be	  softened	  and	  hardened	  for	  different	  kinds	  of	  
learning	  applications.	  
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1.	  Introduction:	  Social	  Systems	  for	  Learning	  	  

Social	  media	  allow	  people	  to	  learn	  from	  and	  with	  one	  another	  in	  many	  different	  ways.	  
Typically,	  however,	  neither	  teachers	  nor	  learners	  are	  provided	  with	  much	  conceptual	  training	  or	  
support	  for	  either	  understanding	  or	  making	  the	  design	  decisions	  so	  that	  they	  can	  anticipate	  and	  
channel	  the	  effects	  of	  social	  media	  on	  learning.	  They	  are	  thus	  left	  to	  their	  own	  devices	  and	  
whatever	  support	  can	  be	  gained	  from	  their	  learning	  networks	  to	  use	  or	  create	  learning	  
technologies	  that	  actually	  perform	  the	  work	  of	  helping	  people	  to	  learn.	  This	  paper	  is	  intended	  to	  
help	  bridge	  that	  gap,	  to	  provide	  some	  components	  of	  a	  conceptual	  framework	  that	  we	  hope	  will	  
help	  those	  building	  or	  using	  social	  media	  for	  learning.	  We	  present	  and	  relate	  perspectives	  on	  
social	  technologies	  for	  learning:	  the	  first	  concerns	  the	  social	  forms	  that	  such	  technologies	  
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support;	  the	  second	  deals	  with	  the	  nature	  and	  structure	  of	  those	  technologies.	  We	  have	  written	  
about	  each	  of	  these	  perspectives	  separately	  in	  the	  past	  [1,2]	  and	  found	  them	  useful	  as	  distinct	  
tools	  for	  understanding	  social	  systems.	  Together,	  they	  provide	  a	  consolidated	  lens	  for	  examining	  
our	  practices,	  and	  a	  means	  to	  think	  about	  how	  to	  use	  and	  create	  social	  technologies	  to	  support	  
learning	  and	  teaching	  in	  different	  social	  learning	  contexts.	  	  

2.	  Social	  Forms	  and	  Social	  Learning	  

Before	  we	  begin	  it	  is	  helpful	  to	  remind	  ourselves	  why	  it	  is	  worthwhile	  to	  learn	  with	  other	  
people	  because,	  without	  knowing	  the	  purpose,	  it	  is	  not	  possible	  to	  begin	  to	  use	  tools	  effectively.	  
These	  are	  of	  some	  of	  the	  more	  notable	  benefits	  of	  learning	  with	  others:	  

• Our	  relationship	  with	  others	  is	  fundamental	  to	  our	  sense	  of	  self	  and	  meaning.	  Doing	  things	  
with	  and	  for	  others	  is	  one	  of	  the	  major	  pillars	  supporting	  intrinsic	  motivation	  [3].	  We	  are	  
inherently	  social	  creatures	  [4].	  Other	  people	  provide	  support,	  help,	  affirmation	  and	  
challenge.	  

• Expressing	  our	  conceptions	  and	  opinions	  in	  a	  way	  meant	  to	  be	  understood	  by	  those	  
around	  us	  is	  a	  form	  of	  teaching.	  Teaching	  is	  a	  great	  way	  to	  learn:	  having	  to	  explicitly	  
construct	  or	  reconstruct	  our	  own	  knowledge	  in	  a	  manner	  that	  allows	  others	  to	  learn	  and	  
understand	  us	  allows	  us	  to	  strengthen	  and	  make	  connections	  between	  ideas,	  and	  reflect	  
on	  our	  own	  skills	  and	  how	  they	  are	  formed,	  rehearse	  things	  we	  may	  do	  by	  habit	  or	  have	  
forgotten.	  In	  Pask’s	  conversation	  theory	  this	  is	  the	  critically	  important	  linchpin	  of	  learning	  
that	  he	  calls	  ‘teachback’	  [5].	  It	  also	  underpins	  constructionist	  accounts	  of	  learning	  and	  
pedagogy	  [6],	  in	  which	  it	  is	  as	  important	  to	  share	  what	  we	  create	  as	  it	  is	  to	  create	  it.	  

• Seeing	  how	  other	  people	  understand	  the	  same	  ideas	  and	  problems,	  reflecting	  on	  the	  
differences,	  helps	  us	  to	  critique	  and	  refine	  our	  own	  understanding	  of	  the	  world.	  Other	  
people	  help	  us	  see	  things	  differently,	  from	  multiple	  perspectives	  [7].	  Even	  if	  we	  disagree,	  
the	  resulting	  cognitive	  dissonance	  helps	  us	  to	  think	  about	  how	  and	  why	  we	  disagree.	  
Beyond	  problem	  solving,	  in	  many	  cases,	  such	  diversity	  can	  help	  everyone	  be	  more	  creative	  
by	  providing	  a	  greater	  range	  of	  ideas,	  themes	  or	  facts	  that	  suggest	  further	  possibilities.	  
The	  classic	  ‘brainstorm’	  approach	  makes	  significant	  use	  of	  this	  simple	  dynamic.	  

• A	  problem	  shared	  is	  a	  problem	  halved:	  people	  have	  diverse	  and	  varied	  knowledge	  and	  
skills	  to	  share,	  and	  can	  introduce	  us	  to	  new	  ideas,	  new	  facts,	  new	  ways	  of	  doing	  and	  new	  
ways	  of	  seeing.	  Diverse	  perspectives	  make	  everyone	  in	  a	  community	  smarter	  [8].	  
Moreover,	  sharing	  the	  learning	  load	  spreads	  more	  knowledge	  around	  a	  community	  with	  
greater	  efficiency	  than	  an	  individual	  could	  manage	  alone.	  Knowledge	  is	  infectious,	  a	  non-‐
rival	  good	  that	  spreads	  through	  a	  community	  like	  fire.	  

• Discussion	  with	  others,	  especially	  with	  those	  playing	  a	  teaching	  role	  (who	  may	  often	  be	  
other	  learners)	  allows	  us	  to	  seek	  clarification	  when	  things	  are	  unclear,	  inform	  people	  
when	  they	  are	  stating	  the	  obvious,	  and	  take	  greater	  control	  of	  our	  own	  learning.	  A	  sense	  of	  
being	  in	  control	  is	  another	  of	  the	  pillars	  of	  intrinsic	  motivation	  [3].	  Dialogue	  gives	  not	  only	  
choice	  but	  the	  power	  to	  exercise	  that	  choice	  in	  an	  informed	  way	  [9].	  

• Closely	  related	  to	  control,	  the	  final	  pillar	  of	  intrinsic	  motivation	  is	  for	  learning	  tasks	  to	  be	  
sufficiently	  challenging,	  not	  within	  our	  existing	  capabilities,	  nor	  so	  far	  beyond	  them	  that	  
they	  confuse	  us	  or	  frighten	  us	  [10].	  Negotiation	  between	  learner	  and	  the	  person	  playing	  a	  
teaching	  role	  makes	  it	  easier	  to	  ensure	  that	  this	  point	  has	  been	  reached.	  This	  concept	  
relates	  closely	  to	  the	  notion	  of	  a	  zone	  of	  proximal	  development	  that	  Vygotsky	  sees	  as	  the	  
space	  where	  teachers	  can	  effectively	  support	  learners	  to	  attain	  new	  knowledge	  [11].	  

• The	  motivation	  and	  opportunities	  for	  engagement	  afforded	  by	  others	  naturally	  increases	  
the	  time	  on	  task	  spent	  learning.	  The	  more	  we	  engage	  actively	  in	  learning,	  the	  more	  we	  
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learn,	  and	  this	  alone	  may	  be	  sufficient	  to	  account	  for	  a	  strong	  positive	  correlation	  between	  
interaction	  with	  others	  and	  learning	  success	  [12].	  

• Many	  types	  of	  knowledge	  do	  not	  exist	  outside	  of	  the	  social	  culture	  in	  which	  they	  can	  be	  
expressed	  and	  understood.	  

In	  summary,	  social	  systems	  can	  be	  of	  huge	  value	  in	  learning	  at	  least	  in	  part	  because	  they	  
provide	  motivation,	  diversity	  and	  amplification	  of	  knowledge	  and,	  often,	  a	  context	  for	  its	  
construction	  and	  expression.	  They	  can,	  however,	  be	  both	  divisive	  and	  distracting,	  thus	  there	  is	  a	  
need	  for	  a	  clear	  conceptual	  grounding	  to	  understand	  both	  their	  benefits	  and	  their	  risks.	  

3.	  Sets,	  Nets,	  Groups	  and	  Collectives	  

Classrooms,	  tutorial	  groups,	  schools	  and	  universities	  as	  well	  as	  large	  and	  small	  employers	  
have	  long	  provided	  supportive	  processes	  and	  communities	  with	  which	  and	  from	  which	  to	  learn.	  
As	  new	  social	  media	  have	  developed	  it	  has	  become	  increasingly	  clear	  that,	  though	  community	  
building	  and	  close	  connection	  remain	  significant	  and	  important,	  many	  benefits	  of	  social	  learning,	  
including	  distributed	  problem	  solving,	  teachback,	  negotiation	  of	  paths	  and,	  especially,	  diversity	  
of	  perspectives,	  do	  not	  rely	  on	  communities	  or	  classes	  of	  the	  traditional	  kind.	  We	  are	  and	  have	  
always	  been	  supported	  in	  our	  learning	  by	  broader	  networks	  of	  people	  we	  know.	  Popular	  sites	  
like	  Twitter	  and	  Facebook	  demonstrate	  the	  ease	  of	  sharing	  and	  connection	  that	  is	  making	  our	  
networks	  increasing	  valuable	  as	  a	  source	  of	  knowledge	  and	  help.	  Beyond	  that,	  there	  is	  not	  just	  a	  
vast	  amount	  of	  information	  available	  on	  the	  Internet	  as	  a	  whole	  but	  enormous	  numbers	  of	  
people	  that	  we	  do	  not	  know,	  yet	  who	  may	  teach	  us,	  support	  us,	  and	  help	  us	  to	  solve	  our	  
problems.	  This	  is	  poorly	  charted	  territory:	  we	  know	  a	  great	  deal	  about	  how	  intentionally	  formed,	  
purpose-‐built	  groups	  can	  assist	  our	  learning,	  but	  we	  know	  far	  less	  about	  how	  it	  can	  happen	  in	  
the	  kind	  of	  collections	  of	  people	  linked	  together	  through	  social	  media,	  on	  the	  web	  and	  through	  
mobile	  apps.	  To	  help	  understand	  this	  and	  as	  a	  means	  of	  bringing	  conceptual	  order	  to	  guide	  more	  
effective	  use,	  we	  have	  found	  it	  useful	  to	  think	  of	  social	  media	  as	  supporting	  varying	  mixtures	  of	  
three	  basic	  social	  forms:	  the	  group,	  the	  network	  and	  the	  set.	  In	  brief:	  

• Groups	  are	  named	  entities	  that	  have	  structures,	  roles,	  norms,	  rules	  for	  joining	  and	  leaving,	  
purposes	  and,	  normally,	  schedules.	  They	  are	  the	  familiar	  form	  of	  most	  intentional	  
learning,	  including	  classes,	  tutorial	  groups,	  schools,	  work	  teams	  and	  committees.	  The	  fact	  
that	  they	  contain	  processes	  and	  structures	  means	  that	  they	  are	  fundamentally	  
technological	  in	  nature—groups	  are	  intentionally	  formed,	  designed	  and	  maintained	  by	  the	  
people	  that	  lead	  them	  and/or	  their	  other	  members,	  using	  formal	  or	  informal	  rules	  and	  
norms.	  Learning	  management	  systems,	  content	  management	  systems	  and	  groupware	  
tools	  are	  typical	  examples	  of	  online	  tools	  built	  to	  support	  groups,	  and	  provide	  support	  for	  
the	  processes	  that	  enable	  a	  group	  to	  function	  and	  achieve	  its	  purposes.	  

• Networks	  are	  the	  people	  we	  know.	  They	  are	  emergent	  and	  largely	  unplanned,	  identifiable	  
in	  retrospect	  but	  shifting	  all	  the	  time.	  They	  have	  no	  deliberate	  rules,	  no	  fixed	  purpose,	  no	  
formal	  name,	  though	  we	  can	  label	  them	  (e.g.	  “my	  friends”,	  “my	  teachers”,	  etc).	  As	  the	  use	  of	  
the	  word	  ‘my’	  indicates,	  they	  are	  defined	  egocentrically	  [13].	  Email,	  social	  networking	  
sites,	  blogs	  and	  instant	  messaging	  are	  common	  tools	  to	  support	  networks.	  

• Sets	  are	  people	  we	  likely	  do	  not	  know	  as	  individuals	  but	  who	  share	  known	  common	  
attributes	  such	  as	  interests,	  abilities	  or	  location.	  Like	  networks,	  they	  do	  not	  normally	  have	  
defining	  rules	  or	  structure,	  beyond	  the	  attributes	  that	  define	  them,	  although	  tools	  to	  
support	  them	  may	  implement	  methods	  and	  structures	  to	  sustain	  them.	  They	  become	  
significant	  in	  a	  learning	  context	  when,	  either	  intentionally	  or	  through	  software,	  people	  in	  a	  
set	  share	  the	  same	  virtual	  or	  physical	  space	  and	  may	  thus	  affect,	  influence,	  help	  or	  hinder	  
one	  another.	  Social	  interest	  sites,	  curation	  sites,	  location-‐oriented	  tools,	  Q&A	  sites,	  and	  
public	  wikis	  like	  Wikipedia	  are	  common	  tools	  to	  support	  sets.	  
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The	  three	  social	  forms	  can	  blend	  and	  coexist	  among	  the	  same	  people	  at	  the	  same	  time	  and	  

more	  than	  one	  form	  may	  be	  supported	  by	  a	  single	  toolset.	  Twitter’s	  hashtags,	  for	  instance,	  
support	  sets	  because	  they	  focus	  solely	  on	  interests,	  while	  its	  ‘following’	  functionality	  can	  support	  
networks	  because	  it	  is	  at	  least	  partly	  about	  people	  we	  know,	  or	  wish	  to	  know	  (notwithstanding	  
the	  fact	  that	  following	  may	  equally	  be	  used	  in	  a	  more	  set-‐oriented	  way,	  such	  as	  when	  following	  a	  
hockey	  team	  or	  company).	  The	  three	  social	  forms	  are	  more	  like	  primary	  colours	  that	  can	  be	  
infinitely	  mixed	  than	  discrete	  categories,	  but	  most	  social	  collections	  of	  people,	  especially	  on	  the	  
Internet,	  have	  greater	  tendencies	  towards	  one	  particular	  form	  than	  another.	  In	  addition,	  the	  
social	  forms	  may	  morph	  into	  each	  other.	  For	  example	  a	  class	  group	  may	  become	  an	  informal	  
network	  after	  a	  course	  has	  finished,	  and	  will	  quite	  naturally	  morph	  to	  join	  a	  set	  of	  alumni.	  
Emerging	  from	  and	  helping	  to	  shape	  any	  of	  these	  social	  forms,	  especially	  sets	  and	  networks,	  

are	  collectives.	  A	  collective	  (a	  term	  that	  we	  use	  rather	  than	  ‘collective	  intelligence’	  as	  it	  can	  
potentially	  be	  as	  much	  a	  manifestation	  of	  collective	  stupidity	  as	  of	  collective	  wisdom)	  is	  the	  
result	  of	  the	  actions	  of	  many	  people	  that,	  through	  a	  process	  of	  aggregation	  or	  transformation,	  
may	  be	  treated	  as	  though	  it	  were	  a	  single	  entity.	  For	  example,	  Google’s	  PageRank	  
recommendations,	  Amazon’s	  media	  recommendations,	  counts	  of	  votes	  for	  answers	  on	  a	  Q&A	  site,	  
or	  tag	  clouds	  that	  suggest	  relevant	  topics,	  are	  all	  collectives:	  they	  are	  single	  agents,	  typically	  
playing	  recommendation	  or	  organizing	  roles	  that	  are	  not	  unlike	  those	  that	  might	  be	  played	  by	  
individual	  people.	  As	  a	  result	  of	  being	  formed	  from	  the	  combined	  individual	  behaviours	  of	  many	  
intelligently	  acting	  people,	  collectives	  can	  appear	  to	  be	  quite	  intelligent	  and,	  under	  the	  right	  
conditions,	  can	  magnify	  the	  intelligence	  of	  a	  crowd	  or	  harness	  crowd	  knowledge	  and	  preferences	  
to	  help	  individuals	  to	  achieve	  their	  goals	  [14,15]. Collectives	  can	  play	  an	  important	  role	  in	  many	  
social	  media	  systems,	  acting	  as	  filters,	  recommenders	  and	  even	  generators	  of	  content	  and	  ideas,	  
as	  well	  as	  means	  to	  discover	  and	  assess	  the	  credibility,	  reliability	  or	  even	  fuzzier	  facets	  such	  as	  
likeability	  or	  compatibility	  of	  people.	  Interestingly,	  these	  may	  thus	  play	  some	  of	  the	  roles	  of	  a	  
teacher	  in	  discovering,	  organizing	  and	  filtering	  information	  that	  may	  help	  us	  learn,	  as	  well	  as	  
enabling	  us	  to	  discover	  people	  who	  may	  assist	  on	  our	  learning	  journeys.	  
Each	  social	  form	  has	  strengths	  and	  weaknesses.	  Groups,	  for	  instance,	  are	  particularly	  good	  for	  

intentional	  planned	  learning,	  for	  instilling	  trust,	  for	  working	  with	  others	  towards	  a	  common	  goal.	  
On	  the	  other	  hand,	  they	  impose	  constraints	  on	  individual	  freedom,	  scale	  very	  poorly,	  embed	  
power	  structures	  that	  may	  not	  be	  helpful,	  and	  can	  lead	  to	  a	  lack	  of	  diversity	  [14],	  or	  group-‐think	  
[16].	  Networks	  are	  great	  for	  freedom,	  improve	  (up	  to	  a	  point),	  as	  they	  get	  bigger	  and	  the	  social	  
capital	  formed	  within	  them	  can	  be	  a	  powerful	  motivator	  [17].	  On	  the	  other	  hand,	  they	  lack	  
structure,	  purpose	  and	  intention,	  being	  defined	  egocentrically	  and	  lacking	  processes	  or	  
direction.	  They	  can	  also	  lead	  to	  filter	  bubbles	  and	  echo	  chambers	  [18],	  where	  we	  only	  connect	  
with	  those	  we	  agree	  with	  and	  see	  what	  we	  have	  seen	  before.	  Sets	  (in	  the	  absence	  of	  collectives)	  
offer	  the	  greatest	  freedom	  of	  all,	  are	  by	  nature	  are	  structured	  around	  individual	  interests,	  scale	  
very	  well	  indeed	  (more	  is	  better)	  and	  can	  provide	  immense	  diversity.	  However,	  they	  suffer	  from	  
lack	  of	  trust	  in	  both	  individuals	  and	  what	  they	  say,	  offer	  little	  social	  capital	  for	  motivation,	  and	  
lack	  process	  and	  sequence	  to	  support	  learning.	  All	  of	  these	  issues	  can	  be	  greatly	  improved	  
through	  the	  use	  of	  collectives	  to	  provide	  structure,	  filtering	  and	  critique,	  but	  collectives	  can	  as	  
easily	  be	  a	  force	  for	  ignorance	  as	  they	  can	  for	  wisdom,	  being	  no	  smarter	  than	  the	  methods	  used	  
to	  combine	  individual	  behaviours	  and	  a	  potent	  source	  of	  filter	  bubbles.	  It	  is	  beyond	  the	  scope	  of	  
this	  paper	  to	  delve	  too	  deeply	  into	  these	  strengths	  and	  weaknesses	  but,	  for	  a	  far	  more	  detailed	  
discussion	  of	  social	  forms	  and	  collectives,	  and	  the	  ways	  they	  can	  be	  used	  in	  designing	  learning	  
activities,	  see	  [2].	  Figure	  1	  illustrates	  the	  blending	  of	  the	  social	  forms,	  providing	  some	  typical	  
examples	  of	  the	  kinds	  of	  social	  aggregations	  that	  occur	  on	  and	  between	  their	  boundaries.	  We	  
seek	  to	  illustrate	  here	  that	  collectives	  can	  emerge	  as	  a	  result	  of	  and	  aid	  in	  the	  growth	  of	  any	  of	  
the	  social	  forms	  but	  are	  quite	  different	  in	  nature	  from	  those	  forms.	  

Figure	  1.	  Sets,	  nets,	  groups,	  collectives	  and	  some	  examples	  of	  typical	  forms	  they	  take.	  
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Understanding the different ways that people may interact with one another through social media is 

only one part of the problem of effective use. We must also understand the role that such media play in 
shaping and assisting these forms, and how they may be assembled to do that. Our discussion is not 
about the detailed practical skills of manipulating toolsets but relates to the role and nature of 
technologies in general. 

4.	  A	  Structural	  Model	  of	  Learning	  Technologies	  

If	  we	  are	  to	  support	  learning	  through	  social	  media	  it	  is	  important	  to	  understand	  the	  nature	  of	  
the	  toolsets	  we	  are	  using.	  It	  appears	  at	  first	  glance	  that	  no	  single	  toolset	  is	  the	  answer	  to	  all	  
online	  teaching	  and	  learning	  problems;	  otherwise	  it	  would	  dominate	  the	  market	  and	  likely	  be	  as	  
ridiculous	  as	  a	  foot	  wide	  Swiss	  Army	  knife.	  Looking	  deeper,	  however,	  this	  is	  more	  complicated.	  
There	  are	  low-‐level	  toolsets	  that	  play	  exactly	  that	  all-‐purpose	  role—operating	  systems,	  
programming	  languages	  and,	  at	  a	  deeper	  level,	  the	  hardware,	  protocols	  and	  machine-‐code	  
instructions	  that	  make	  computers	  work	  and	  interoperate.	  However,	  the	  skills	  needed	  to	  build	  
systems	  using	  only	  these	  low-‐level	  tools	  are	  thinly	  dispersed	  and	  would,	  even	  for	  those	  with	  
sufficient	  expertise,	  require	  a	  much	  greater	  amount	  of	  effort	  and	  time	  than	  that	  required	  to	  build	  
systems	  with	  higher-‐level	  toolkits	  such	  as	  learning	  management	  systems	  (LMSs).	  Few	  would	  
dream	  of	  building	  an	  online	  learning	  tool	  using	  nothing	  but	  machine	  code	  or	  even	  a	  relatively	  
high-‐level	  programming	  language	  like	  FORTRAN,	  though	  early	  pioneers	  such	  as	  the	  creators	  of	  
among	  the	  very	  earliest	  of	  computer-‐based	  learning	  systems,	  PLATO,	  were	  forced	  to	  do	  so.	  Such	  
general-‐purpose	  programming	  languages	  are	  incredibly	  flexible,	  but	  incredibly	  hard	  to	  use	  to	  
build	  complex	  software	  systems,	  requiring	  a	  lot	  of	  painstaking	  effort	  to	  write,	  debug	  and	  test.	  
We	  do	  not	  need	  to	  be	  system	  programmers,	  however,	  to	  face	  a	  need	  for	  an	  enormous	  range	  of	  

skills	  and	  decisions	  in	  building	  social	  learning	  systems.	  At	  the	  user-‐facing	  end,	  there	  are	  many	  
very	  flexible	  general-‐purpose	  toolkits	  that	  can	  be	  bent	  to	  a	  huge	  diversity	  of	  purposes.	  Email,	  for	  
instance,	  could	  be	  used	  to	  replace	  almost	  all,	  if	  not	  all,	  the	  functions	  of	  a	  group-‐oriented	  tool	  like	  
a	  learning	  management	  system	  (LMS)	  if	  we	  put	  our	  minds	  to	  it.	  The	  main	  feature	  set	  of	  an	  LMS	  
will	  typically	  include	  tools	  to	  enable	  publication	  and	  organization	  of	  course	  materials,	  
discussions,	  discretionary	  access	  control,	  assignment	  submission	  and	  marking.	  All	  of	  this	  could	  
be	  done	  using	  email.	  Publication,	  discussions	  and	  submission	  of	  assignments	  are	  straightforward	  
to	  manage	  using	  email	  as	  long	  as	  we	  share	  a	  list	  of	  recipients,	  manually	  follow	  a	  protocol	  in	  the	  
use	  of	  subject	  lines,	  switch	  off	  spam	  filters,	  and	  everyone	  involved	  manages	  received	  and	  sent	  
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mail	  carefully.	  Some	  discretionary	  access	  control	  is	  possible	  through	  sending	  emails	  to	  selected	  
individuals.	  Assessment	  management	  might	  demand	  a	  little	  more	  manual	  effort,	  probably	  
involving	  a	  complex	  process	  involving	  sent-‐items	  folders	  and	  BCC	  functionality,	  as	  well	  as	  the	  
need	  to	  manually	  process	  marking	  totals.	  It	  can	  be	  done,	  but	  it	  would	  be	  massively	  prone	  to	  
error,	  it	  would	  require	  a	  lot	  of	  thought	  and	  effort	  on	  the	  part	  of	  all	  concerned,	  it	  would	  be	  slow,	  
and	  it	  would	  be	  frustrating.	  

4.1.	  Soft	  and	  Hard	  Technologies	  

The	  examples	  of	  email	  and	  machine	  code	  highlight	  a	  crucial	  distinction	  between	  softer	  and	  
harder	  technologies.	  All	  technologies	  are	  orchestrations	  of	  phenomena	  to	  some	  use	  [19].	  Harder	  
technologies	  embed	  much	  of	  the	  orchestration	  of	  complex	  tasks	  within	  the	  toolset	  itself,	  while	  
softer	  ones	  leave	  much	  of	  that	  orchestration	  to	  people.	  This	  means	  that	  softer	  technologies	  
increase	  the	  choices	  available,	  yet,	  the	  more	  choices	  that	  have	  to	  be	  made,	  the	  more	  difficult	  it	  is	  
for	  people	  to	  choose	  between	  them	  [20].	  Harder	  technologies	  make	  the	  choices	  for	  us	  and	  so,	  at	  
least	  in	  that	  important	  regard,	  tend	  to	  be	  easier	  to	  use.	  However,	  too	  much	  hardness	  can	  take	  
away	  the	  potential	  for	  creativity,	  flexibility	  and	  adaptability	  which,	  in	  a	  learning	  context,	  can	  be	  
quite	  harmful,	  whether	  it	  affects	  teachers	  trying	  to	  use	  technologies	  to	  teach,	  or	  learners	  trying	  
to	  use	  them	  to	  learn.	  The	  requisite	  balance	  varies	  in	  every	  enactment	  of	  a	  technology:	  there	  is	  
always	  a	  trade-‐off	  between	  soft	  flexibility	  and	  hard	  efficiency.	  Soft	  is	  hard,	  hard	  is	  easy	  [1].	  
Because	  all	  technologies	  are	  assemblies	  of	  other	  technologies	  [19],	  often	  mutually	  

constitutive,	  and	  the	  assembly	  usually	  contains	  a	  mix	  of	  soft	  and	  hard	  pieces,	  almost	  all	  
technologies	  are	  assemblies	  that	  lie	  on	  a	  continuum	  between	  soft	  and	  hard.	  Few,	  if	  any,	  
technologies	  are	  purely	  hard	  or	  purely	  soft.	  	  
Not	  only	  is	  this	  not	  a	  binary	  distinction,	  but	  it	  varies	  according	  to	  perspective	  and	  context.	  

What	  may	  be	  soft	  for	  one	  person	  may	  be	  hard	  for	  another.	  To	  a	  programmer,	  for	  instance,	  a	  
computer	  can	  be	  a	  very	  soft	  technology	  while	  to	  a	  student	  using	  a	  locked-‐down	  objective	  test	  
system	  using	  exactly	  the	  same	  computer	  and	  software	  (albeit	  in	  a	  different	  configuration)	  it	  may	  
be	  very	  hard.	  This	  is	  because	  the	  parts	  of	  the	  orchestration	  being	  handled	  by	  people	  differ	  in	  
each	  case:	  a	  programmer	  is	  responsible	  for	  a	  lot	  of	  decisions	  while	  very	  few	  will	  be	  allowed	  for	  
the	  student	  taking	  the	  test.	  Similarly,	  an	  LMS	  may	  be	  very	  soft	  for	  a	  teacher	  creating	  a	  course,	  but	  
very	  hard	  for	  a	  student	  taking	  it	  because	  different	  phenomena	  are	  being	  orchestrated	  for	  
different	  ends.	  The	  fact	  that	  the	  physical	  tools	  carry	  the	  same	  name	  and	  denotation	  blinds	  us	  to	  
the	  fact	  that	  they	  are	  in	  fact	  different	  technologies,	  thanks	  to	  the	  differences	  in	  processes	  and	  in	  
uses	  to	  which	  they	  are	  put.	  When	  examining	  a	  technology	  it	  is	  important	  to	  consider	  the	  entire	  
assembly	  rather	  than	  to	  focus	  on	  just	  one	  of	  its	  more	  obvious	  parts.	  An	  LMS	  is	  only	  part	  of	  the	  
teaching	  and	  learning	  machine,	  not	  what	  defines	  it.	  
Methods,	  techniques,	  procedures,	  organizational	  designs	  and	  processes	  are	  technologies,	  so	  it	  

follows	  that	  the	  techniques,	  methods	  and	  processes	  that	  we	  use	  to	  teach	  are	  as	  much	  a	  part	  of	  
the	  technological	  assembly	  as	  anything	  else,	  and	  can	  be	  hard	  or	  soft	  like	  any	  other	  technology.	  
Hard	  systems	  may	  often	  be	  softened	  by	  aggregating	  them	  with	  others,	  while	  soft	  systems	  can	  

be	  hardened	  by	  replacing	  soft	  processes	  with	  hard	  tools	  or	  procedures.	  For	  example,	  if	  an	  
assignment	  submission	  system	  restricts	  timing	  or	  length	  of	  submission,	  a	  teacher	  might	  soften	  
this	  by	  asking	  for	  students	  to	  submit	  work	  via	  email,	  accepting	  the	  increased	  effort	  and	  
unreliability	  that	  this	  entails	  as	  a	  trade-‐off	  for	  increased	  flexibility.	  Similarly,	  if	  a	  tool	  or	  process	  
is	  confusing,	  unreliable	  or	  slow,	  a	  harder	  component	  may	  be	  added	  to	  replace	  it.	  For	  example,	  a	  
teacher	  who	  is	  unable	  to	  cope	  with	  assignments	  being	  submitted	  at	  any	  time	  may	  impose	  strict	  
deadlines	  to	  replace	  this	  soft	  process	  and	  potentially	  automate	  this	  using	  an	  LMS.	  
We	  have	  found	  this	  orchestral	  perspective	  on	  soft	  and	  hard	  technologies	  to	  be	  quite	  valuable	  

in	  helping	  to	  understand	  and	  explain	  a	  wide	  variety	  of	  behaviours	  and	  effects	  of	  technologies	  in	  
learning.	  It	  allows	  us	  to	  focus	  on	  the	  importance	  of	  how	  things	  are	  done	  with	  at	  least	  as	  much	  
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emphasis	  as	  what	  is	  done.	  This	  helps	  to	  avoid	  sweeping	  generalizations	  such	  as	  those	  often	  
found	  in	  comparisons	  between	  online	  and	  face-‐to-‐face	  learning	  that	  pay	  no	  heed	  to	  methods,	  
processes,	  contexts	  and	  cultures,	  and	  it	  allows	  for	  richer	  analyses	  of	  technologically-‐enhanced	  
systems	  that	  recognizes	  the	  varying	  roles	  of	  humans	  in	  both	  enacting	  and	  in	  using	  technologies.	  
Though	  valuable	  as	  a	  lens	  for	  examining	  digital	  media,	  it	  allows	  us	  to	  see	  technologies	  as	  
embedded	  on	  a	  continuum	  in	  which	  timetables	  and	  pedagogies	  are	  as	  much	  a	  concern	  as	  LMSs	  
and	  tablets.	  For	  a	  more	  detailed	  examination	  of	  these	  hard	  and	  soft	  technology	  concepts	  see	  [1].	  

4.2.	  Soft	  and	  Hard	  Social	  Media	  

A	  distinctive	  feature	  of	  all	  social	  media	  used	  for	  learning	  is	  that	  they	  are	  inherently	  soft	  
technologies,	  for	  all	  concerned,	  teachers	  and	  students	  alike.	  They	  are	  not	  simply	  composed	  of	  
bytes	  but	  also	  of	  the	  purposes,	  epistemologies,	  rules	  &	  regulations,	  ethical	  norms,	  pedagogies,	  
motivations,	  and	  the	  broad	  and	  interlocking	  systems	  of	  the	  people	  that	  use	  them.	  Each	  instance	  
of	  the	  same	  software	  is	  a	  part	  of	  a	  different	  social	  architecture	  and	  so	  a	  different	  social	  
technology	  even	  though	  it	  may	  use	  the	  same	  machinery	  and	  be	  referred	  to	  by	  a	  common	  name.	  
This	  is	  particularly	  apparent	  in	  the	  case	  of	  groups,	  whose	  deliberate	  design,	  norms,	  rules	  and	  
structures	  are	  technological	  in	  nature	  and	  form	  a	  necessary	  part	  of	  the	  description	  of	  any	  
technological	  assembly	  to	  which	  they	  belong.	  However,	  even	  in	  nets	  and	  sets	  that	  are	  not	  rule-‐
bound	  or	  inherently	  technological	  in	  nature,	  emergent	  behaviours	  can	  occur	  as	  a	  result	  of	  human	  
interactions	  rather	  than	  through	  deliberate	  design,	  or	  may	  spring	  from	  structural	  or	  
demographic	  features.	  The	  set	  attribute	  of	  being	  a	  teacher,	  for	  example,	  tends	  to	  be	  accompanied	  
by	  a	  number	  of	  other	  attributes—attitudes,	  qualifications,	  interests	  and	  behaviours.	  A	  set	  of	  
teachers	  is	  thus	  likely	  to	  have	  a	  very	  different	  range	  of	  interests,	  activities	  and	  behaviours	  than	  a	  
set	  of	  students	  and	  so	  will	  use	  the	  tools	  differently.	  There	  will	  be	  different	  patterns	  of	  
engagement.	  Other	  behaviours	  may	  emerge	  as	  a	  result	  of	  interactions	  between	  people	  in	  a	  
network:	  a	  network	  of	  friends,	  for	  instance,	  may	  pass	  ideas,	  knowledge	  and	  attitudes	  within	  it,	  
including	  the	  spread	  of	  memes	  and	  attitudes,	  which	  will	  mean	  that	  the	  ways	  that	  one	  social	  
network	  is	  used	  and	  the	  kinds	  of	  interactions	  within	  it	  will	  differ	  from	  another,	  even	  when	  
centered	  on	  the	  same	  individual.	  For	  example,	  our	  engagement	  with	  other	  academics	  in	  a	  
network	  is	  typically	  quite	  different	  from	  our	  engagement	  with	  our	  families.	  This	  can	  be	  quite	  
confusing	  when	  those	  networks	  overlap	  and	  we,	  say,	  shift	  between	  formal	  and	  less	  formal	  
vernacular	  on	  Twitter,	  or	  use	  vocabularies	  that	  are	  only	  meaningful	  to	  one	  of	  our	  networks.	  Different	  
behaviours	  in	  groups,	  sets	  and	  networks	  can	  be	  promoted	  or	  discouraged	  through	  design	  of	  both	  
social	  processes	  (in	  the	  educational	  case,	  often	  learning	  activities)	  and	  through	  the	  design	  and	  
configuration	  of	  software	  or	  hardware	  used	  to	  mediate	  them.	  The	  kinds	  of	  functionality	  available	  
as	  well	  as	  what	  is	  emphasized	  and	  de-‐emphasized	  in	  the	  physical	  form	  (interface)	  may	  strongly	  
influence	  the	  kinds	  of	  behaviour	  that	  result.	  For	  example,	  the	  very	  constrained	  140-‐character	  
limit	  of	  Twitter	  does	  not	  explicitly	  prevent	  any	  particular	  kind	  of	  interaction	  from	  occurring,	  
thanks	  to	  the	  availability	  of	  hyperlinks	  and	  hooks	  into	  other	  services	  such	  as	  photo-‐sharing,	  but	  
it	  tends	  to	  encourage	  a	  staccato	  flow	  of	  focused	  tweets	  that	  is	  entirely	  different	  from	  what	  is	  
normally	  seen	  in	  an	  online	  discussion	  forum,	  which	  are	  different	  again	  from	  face-‐to-‐face	  
conversations.	  

4.3.	  Hardening	  and	  Softening	  

When	  thinking	  about	  designs	  of	  social	  software	  systems	  we	  must	  take	  into	  account	  not	  only	  
the	  structural	  and	  process	  support	  of	  the	  software	  environment	  but	  the	  behaviour	  of	  individuals	  
and	  the	  effects	  of	  mutual	  interactions	  that	  are	  overlaid	  on	  top	  of	  these.	  Anderson	  [21]	  describes	  
this	  as	  a	  dance	  between	  pedagogy	  and	  technology	  but	  it	  is	  more	  than	  this:	  it	  is	  a	  dance	  between	  
all	  the	  many	  processes,	  cultural	  norms,	  methods	  and	  tools	  that	  go	  into	  making	  up	  the	  character	  
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of	  any	  given	  technology	  in	  any	  given	  context.	  The	  choice	  of	  when	  and	  how	  to	  make	  things	  harder	  
or	  softer	  depends	  on	  many	  things	  and	  differs	  according	  to	  whose	  needs	  are	  being	  met:	  teachers,	  
for	  example,	  typically	  need	  different	  things	  to	  be	  softened	  and	  hardened	  than	  learners,	  but	  there	  
is	  also	  enormous	  diversity	  among	  learners	  and	  what	  may	  suit	  one	  person	  at	  one	  time	  may	  not	  
suit	  her	  for	  a	  different	  need	  at	  a	  different	  time.	  We	  may	  also	  be	  highly	  constrained	  in	  our	  choice	  
of	  toolset:	  even	  if	  we	  know	  that	  our	  needs	  could	  be	  met	  better	  by	  a	  different	  tool,	  we	  may	  not	  be	  
able	  to	  use	  it	  for	  reasons	  of	  conformity	  with	  the	  needs	  and	  access	  of	  others,	  cost,	  complexity,	  
unwanted	  extra	  features,	  privacy	  legislation	  and	  so	  on.	  However,	  wherever	  possible,	  the	  most	  
important	  central	  principle	  to	  follow	  is	  that	  we	  should	  harden	  what	  needs	  to	  be	  hardened,	  and	  
soften	  what	  needs	  to	  be	  softened.	  The	  key	  concern	  is	  to	  orchestrate	  wisely:	  as	  much	  as	  possible,	  
to	  harden	  things	  that	  do	  not	  contribute	  to	  the	  learning	  process	  using	  tools	  and	  designs	  that	  
require	  little	  thought,	  while	  maintaining	  softness	  and	  flexibility	  where	  the	  process	  of	  
orchestration	  itself	  has	  value	  in	  learning,	  and	  where	  the	  exercise	  of	  creativity	  should	  be	  both	  
supported	  and	  encouraged.	  

4.4.	  A	  Simple	  Example	  

In	  a	  classroom	  setting,	  for	  example,	  a	  teacher	  may	  require	  that	  blog	  posts	  or	  comments	  should	  
be	  posted	  in	  a	  particular	  format	  or	  place,	  according	  to	  a	  particular	  schedule,	  in	  response	  to	  
particular	  posts,	  and	  so	  on.	  This	  human-‐enacted	  hardening	  of	  a	  soft	  social	  media	  system	  can	  be	  
problematic,	  however,	  as	  it	  requires	  students	  to	  follow	  instructions	  precisely.	  There	  are	  at	  least	  
two	  difficulties	  with	  this.	  In	  the	  first	  place,	  people	  make	  mistakes,	  so	  this	  can	  quickly	  degenerate	  
into	  chaos,	  making	  it	  hard	  for	  everyone	  involved	  to	  find	  information	  or	  engage	  with	  others.	  
Secondly,	  it	  requires	  substantial	  effort	  on	  the	  part	  of	  students	  to	  perform	  organizational	  tasks	  
that	  may	  not	  contribute	  to	  what	  they	  intend	  to	  learn	  in	  any	  meaningful	  way.	  As	  much	  as	  possible,	  
therefore,	  the	  nature	  and	  structure	  of	  learning	  activities	  and	  outputs	  should	  align	  with	  the	  
available	  tools.	  In	  this	  example,	  it	  may	  be	  more	  effective	  to	  use	  a	  different	  tool,	  such	  as	  a	  wiki,	  
that	  allows	  the	  teacher	  to	  create	  links,	  a	  hierarchical	  structure	  and	  perhaps	  a	  template,	  to	  help	  
reduce	  the	  cognitive	  load	  for	  the	  students	  so	  that	  fewer	  choices	  that	  are	  irrelevant	  to	  the	  
learning	  task	  need	  to	  be	  made.	  Alternatively,	  he	  or	  she	  might	  allow	  students	  to	  post	  anywhere	  
but	  make	  use	  of	  an	  RSS	  aggregator	  to	  overlay	  the	  necessary	  structure,	  or	  perhaps	  even	  aggregate	  
(manually	  or	  using	  additional	  web	  2.0	  tools)	  links	  to	  posts	  in	  a	  separate	  place.	  

4.5.	  Hardening	  and	  Softening	  in	  Groups	  

In	  broad	  terms,	  systems	  built	  to	  support	  the	  learning	  needs	  of	  a	  group	  need	  hardening	  along	  
lines	  that	  embody	  the	  structure,	  roles,	  processes,	  regulations	  and	  methods	  used	  by	  that	  group.	  
Because	  groups	  are	  essentially	  designed	  structures,	  it	  tends	  to	  be	  relatively	  straightforward	  to	  
embody	  those	  designs	  in	  software,	  as	  long	  as	  we	  have	  sufficient	  control	  over	  the	  software	  to	  do	  
that.	  Learning	  management	  systems	  tend	  to	  do	  this	  by	  simply	  replicating	  the	  structure,	  
organization	  and	  processes	  of	  typical	  existing	  institutional	  or	  business	  structures	  used	  in	  face-‐to-‐
face	  learning—classes,	  assessments,	  lectures	  and	  discussion	  groups	  are	  typically	  simply	  
reproduced	  in	  software	  form.	  However,	  this	  can	  be	  confusing	  should	  the	  model	  of	  the	  LMS	  differ	  
from	  that	  of	  the	  institution	  or	  course.	  It	  is	  important	  to	  be	  aware	  of	  and	  ideally	  avoid	  building	  or	  
using	  an	  LMS	  with	  a	  different	  organizational	  schema	  than	  that	  of	  the	  group(s)	  that	  it	  is	  hosting.	  
We	  have	  often	  seen	  such	  issues.	  Some	  can	  be	  small	  but	  still	  have	  an	  impact:	  For	  example,	  hard-‐
coded	  use	  of	  the	  word	  “course”	  in	  an	  LMS	  when	  institutions	  that	  host	  it	  use	  “module”	  or	  “paper”	  
can	  lead	  to	  unnecessary	  confusion,	  especially	  where	  the	  word	  “course”	  has	  a	  different	  meaning	  
(such	  as	  in	  the	  UK,	  where	  “course”	  is	  typically	  used	  in	  a	  manner	  resembling	  “program”	  in	  North	  
America).	  Some	  mismatches	  can	  have	  more	  far-‐reaching	  effects:	  for	  example,	  the	  first	  author	  
once	  ran	  a	  program	  distributed	  across	  multiple	  institutions	  with	  both	  centralized	  and	  
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decentralized	  resources	  and	  both	  planned	  and	  unplanned	  engagement	  across	  and	  between	  sites.	  	  
We	  therefore	  created	  a	  custom-‐built	  LMS	  so	  that	  those	  in	  outlying	  institutions	  could	  engage	  with	  
those	  in	  other	  institutions	  while	  maintaining	  local	  connections	  and	  discussions.	  As	  a	  result	  of	  
this	  custom	  design,	  during	  its	  early	  years,	  much	  was	  gained	  through	  sharing	  of	  knowledge	  across	  
sites.	  When,	  due	  to	  resource	  constraints,	  we	  were	  forced	  to	  move	  to	  a	  Blackboard	  system	  that	  
lacked	  the	  capacity	  to	  support	  such	  networked	  organization,	  cross-‐site	  engagement	  fell	  
significantly	  and	  each	  site	  became	  more	  isolated	  [22].	  An	  institutional	  model	  of	  the	  educational	  
process	  is	  often	  made	  concrete	  in	  software	  even	  when	  such	  systems	  are	  intended	  to	  operate	  
outside	  institutional	  environments,	  such	  as	  in	  the	  case	  of	  MOOCs	  (massive	  open	  online	  courses).	  
This	  may	  not	  be	  the	  most	  appropriate	  approach,	  and	  is	  certainly	  not	  a	  good	  idea	  if	  we	  wish	  to	  
make	  use	  of	  different	  social	  forms.	  For	  example,	  a	  tool	  that	  hardens	  a	  teacher	  role	  into	  a	  
hierarchy	  of	  rights	  and	  facilities	  allowed	  within	  a	  system	  may	  be	  a	  poor	  match	  when	  we	  wish	  to	  
encourage	  an	  open	  generative	  or	  democratic	  pedagogy	  or	  even	  to	  allow	  the	  teacher	  to	  play	  a	  
more	  background	  role	  within	  a	  learning	  transaction.	  
At	  a	  pragmatic	  level,	  groups	  typically	  need	  tools	  that	  can	  support	  collaboration—roles,	  

scheduling,	  sharing,	  authentication,	  authorization,	  calendars,	  workflows,	  versioning	  and	  project	  
management	  tools	  all	  have	  a	  place	  in	  helping	  to	  sustain	  a	  collaborative	  process,	  where	  people	  
work	  together	  in	  an	  organized	  way	  to	  achieve	  a	  mutually	  valuable	  end.	  Again,	  it	  is	  useful	  if	  these	  
are	  either	  hardened	  to	  accurately	  reflect	  the	  ways	  collaboration	  is	  expected	  to	  happen,	  or	  that	  
the	  system	  is	  sufficiently	  soft	  to	  allow	  multiple	  different	  procedures	  to	  be	  used.	  

4.6.	  Hardening	  and	  Softening	  in	  Nets	  

Networks	  are	  innately	  soft	  and	  resistant	  to	  hardening	  of	  most	  kinds.	  
They	  are	  built	  on	  trust	  and	  personal	  connection,	  not	  according	  to	  roles	  and	  regulations.	  

Indeed,	  such	  roles	  and	  regulations	  are	  anathema	  to	  the	  growth	  of	  healthy	  networks.	  Rules	  of	  
behaviour	  may	  have	  little	  meaning	  or	  value	  in	  network-‐oriented	  systems—if	  I	  am	  
communicating	  with	  a	  network	  of	  friends	  then	  it	  would,	  for	  example,	  be	  too	  much	  of	  an	  
imposition	  to	  require	  that	  I	  never	  swear	  or	  tell	  jokes,	  let	  alone	  tie	  them	  to	  schedules,	  methods	  
assessments	  or	  processes	  to	  follow.	  
While	  networks	  themselves	  may	  be	  soft,	  tools	  to	  support	  them	  still	  shape	  their	  development.	  

Hardening	  in	  networks	  should	  mostly	  be	  concerned	  with	  reinforcing	  network	  ties,	  alerting	  
members	  to	  relevant	  activities,	  simplifying	  communication	  and	  sharing,	  and	  helping	  people	  to	  
structure,	  make	  sense	  of	  and	  yet	  not	  be	  overwhelmed	  by	  their	  networks.	  Facebook’s	  growth,	  for	  
example,	  has	  become	  such	  a	  problem	  that	  it	  now	  displays	  only	  a	  fraction	  of	  updates	  from	  a	  user’s	  
network,	  but	  the	  problem	  can	  afflict	  any	  sufficiently	  active	  network.	  Few	  of	  us	  pay	  attention	  to	  
every	  tweet	  that	  passes	  by,	  for	  instance	  and,	  even	  if	  we	  did,	  learning	  is	  seldom	  a	  result	  of	  every	  
post	  that	  we	  view.	  Systems	  such	  as	  the	  Circles	  functionality	  in	  Google+	  or	  the	  similar	  Collections	  
feature	  of	  Elgg	  can	  go	  a	  long	  way	  to	  helping	  with	  this	  problem,	  by	  allowing	  individuals	  to	  
parcellate	  their	  networks	  into	  manageable	  chunks.	  Similarly,	  tags	  or	  hashtags	  that	  divide	  a	  
network	  into	  sets	  of	  relevant	  posts	  can	  help	  prevent	  social	  network	  overload	  for	  the	  intentional	  
learner.	  Filters	  can	  help	  to	  ensure	  that	  learners	  engage	  with	  the	  right	  people	  in	  their	  networks	  to	  
provide	  them	  with	  navigational	  assistance.	  
It	  is	  also	  useful	  in	  networks	  to	  provide	  tools	  that	  simplify	  the	  act	  of	  making	  a	  connection	  with	  

another	  person.	  In	  harder	  networks,	  reciprocal	  friending	  of	  the	  sort	  found	  in	  Facebook	  or	  
LinkedIn	  may	  have	  value	  because	  reciprocity	  helps	  to	  ensure	  that	  trust	  relationships	  between	  
individuals	  are	  strong.	  However,	  a	  weaker	  ‘following’	  connection	  of	  the	  sort	  found	  in	  Twitter,	  
may	  encourage	  greater	  connectivity	  and	  allow	  for	  a	  freer	  flow	  of	  ideas.	  If	  the	  learner	  is	  the	  one	  
that	  follows	  then	  the	  implication	  is	  that	  there	  is	  some	  reason	  to	  trust	  that	  the	  one	  followed	  will	  
provide	  value.	  It	  can	  be	  very	  useful	  to	  employ	  individual	  profiles	  that	  act	  both	  as	  a	  single	  point	  
for	  sharing	  with	  others	  and	  a	  means	  to	  find	  and	  come	  to	  know	  others	  in	  a	  network.	  Encouraging	  
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pride	  in	  the	  development	  of	  complete	  profiles	  can	  be	  achieved	  through	  simple	  digital	  tools	  like	  
‘completeness’	  widgets	  and	  simple	  interfaces	  to	  build	  them,	  but	  softer	  approaches	  such	  as	  the	  
establishment	  of	  social	  norms,	  and	  more	  direct	  cajoling,	  can	  have	  at	  least	  as	  much	  or	  more	  effect.	  
It	  can	  be	  useful	  to	  make	  use	  of	  status	  casting,	  even	  so	  far	  as	  to	  tell	  the	  network	  that	  you	  have	  fed	  
your	  cat,	  in	  order	  to	  sustain	  a	  sense	  of	  connection	  and	  network	  presence	  [7].	  As	  a	  general	  rule,	  
networks	  are	  grown	  rather	  than	  designed	  and,	  through	  reciprocity,	  sharing	  and	  encouragement,	  
can	  be	  nurtured	  like	  gardens	  so	  that	  they	  grow	  strong.	  	  
A	  stronger	  network	  can	  sustain	  learning	  more	  effectively	  in	  part	  because	  it	  means	  there	  are	  
more	  opportunities	  to	  interact,	  in	  part	  because	  of	  the	  social	  capital	  that	  can	  be	  used	  to	  seek	  and	  
provide	  help.	  Bearing	  in	  mind	  that	  all	  networks	  are,	  from	  an	  individual’s	  perspective,	  unique	  to	  
them,	  it	  is	  important	  for	  individuals	  to	  develop	  the	  soft	  skills	  of	  good	  network	  citizenship.	  
Finally,	  networks	  should	  simplify	  the	  sharing	  and	  construction	  of	  knowledge.	  Hard,	  efficient	  

tools	  are	  needed	  that	  make	  sharing	  and	  communication	  easy.	  It	  is	  not	  enough	  to	  simply	  provide	  
the	  means	  to	  connect	  and	  share	  with	  others,	  in	  addition	  the	  toolsets	  provided	  should	  make	  
content	  creation	  and	  sharing	  simple	  to	  do,	  and	  easy	  to	  digest	  for	  the	  viewer.	  This	  tends	  to	  
become	  more	  problematic	  as	  toolsets	  gain	  features,	  which	  is	  an	  almost	  inevitable	  result	  of	  the	  
softening	  process	  of	  technology	  evolution	  [19],	  and	  as	  social	  networks	  themselves	  become	  too	  
large	  to	  handle.	  The	  softer	  and	  more	  malleable	  they	  become,	  the	  more	  difficult	  they	  are	  to	  use.	  
There	  is	  an	  almost	  inevitable	  dynamic	  towards	  increased	  complexity	  or	  feature	  bloat	  as	  greater	  
numbers	  of	  increasingly	  diverse	  users	  make	  use	  of	  such	  systems,	  demanding	  ever	  more	  features	  
and	  ever	  greater	  refinements	  to	  meet	  ever	  more	  diverse	  needs.	  This	  is	  one	  reason	  that	  new	  
social	  networking	  systems	  with	  clear	  foci	  and	  distinct	  roles	  are	  often	  able	  to	  take	  over	  market	  
segments	  where	  incumbents	  once	  seemed	  unassailable.	  
One	  way	  to	  change	  this	  balance	  is	  through	  the	  use	  of	  collectives.	  For	  example,	  Facebook’s	  

EdgeRank	  algorithm	  [23]	  that	  makes	  use	  of	  the	  closeness	  of	  network	  ties,	  post	  novelty	  and	  	  
user-‐determined	  weightings	  (amongst	  other	  things)	  is	  used	  to	  filter	  and	  reduce	  the	  flow	  of	  status	  
updates	  that	  users	  see	  to	  more	  manageable	  levels.	  Though	  most	  users	  therefore	  only	  see	  a	  
fraction	  of	  what	  might	  have	  been	  shared,	  this	  extra	  hardening	  makes	  it	  easier	  to	  handle	  the	  flow	  
and,	  if	  done	  well,	  can	  show	  things	  that	  are	  most	  relevant	  to	  the	  user.	  Unfortunately,	  for	  most	  
social	  networking	  systems,	  pedagogical	  reasons	  tend	  to	  play	  a	  negligible	  role	  in	  determining	  
what	  is	  shown.	  This	  remains	  a	  significant	  research	  area	  though,	  for	  now,	  the	  most	  effective	  
means	  to	  deal	  with	  this	  problem	  is	  either	  through	  features	  like	  lists	  (Facebook),	  circles	  (Google)	  
or	  collections	  (Elgg),	  or	  through	  the	  use	  of	  systems	  focused	  on	  specific	  communities	  such	  as	  
Academia.edu,	  that	  allow	  networks	  to	  be	  organized	  by	  the	  learner	  into	  distinct	  clusters	  that	  are	  
relevant	  to	  their	  learning	  needs.	  

4.7.	  Hardening	  and	  Softening	  in	  Sets	  

Sets	  tend	  to	  be	  hard	  in	  the	  sense	  that	  they	  delimit	  the	  range	  of	  topics	  or	  interests	  according	  to	  
a	  fixed	  set	  of	  attributes	  but,	  because	  involvement	  with	  a	  set	  is	  entirely	  voluntary	  and	  often	  
lacking	  strong	  commitment,	  and	  because	  sets	  have	  no	  innate	  social	  structure,	  they	  tend	  to	  the	  
softer	  end	  of	  social	  forms	  from	  an	  end-‐user	  perspective.	  This	  softness	  can	  make	  learning	  in	  sets	  
problematic.	  While	  sets	  open	  up	  enormous	  opportunities	  to	  benefit	  from	  diverse	  perspectives	  
and	  the	  combinatorial	  wisdom	  of	  a	  crowd,	  beyond	  narrowing	  down	  to	  a	  particular	  topic	  or	  
subject	  area,	  it	  can	  be	  very	  hard	  to	  find	  relevant	  help,	  and	  even	  harder	  to	  ascertain	  its	  validity	  or	  
usefulness.	  Moreover,	  people	  in	  sets	  are	  typically	  unknown	  and	  so	  harder	  to	  trust,	  especially	  as	  
sets	  are	  often	  feeding	  grounds	  for	  trolls	  and	  other	  malicious	  or	  unhelpful	  users.	  Even	  if	  they	  are	  
trustworthy	  the	  people	  in	  a	  set	  may	  be	  uninformed	  or	  communicate	  badly.	  A	  lot	  of	  time	  can	  be	  
wasted	  when	  trying	  to	  learn	  in	  sets,	  unless	  further	  mechanisms	  are	  instituted	  to	  lessen	  the	  harm	  
caused	  by	  their	  lack	  of	  social	  structure.	  
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Much	  of	  this	  boils	  down	  to	  trust,	  whether	  of	  people	  or	  information,	  so	  we	  need	  to	  find	  ways	  

either	  to	  negate	  the	  need	  for	  it	  or	  to	  identify	  whether	  a	  person	  or	  resource	  is	  trustworthy.	  
Collectives	  can	  and	  often	  do	  play	  a	  strong	  role	  here,	  to	  a	  large	  extent	  replacing	  human	  roles	  in	  
determining	  trustworthiness.	  For	  example:	  

• Badges,	  karma	  points	  and	  other	  measures	  of	  reputation	  can	  be	  useful	  to	  help	  identify	  the	  
right	  people	  in	  a	  set	  though	  should	  be	  used	  with	  care	  as	  they	  may	  actually	  reduce	  intrinsic	  
motivation	  by	  substituting	  for	  the	  purpose	  of	  the	  activity	  [24].	  They	  may	  have	  value	  in	  sets	  
because	  they	  can	  help	  signal	  the	  expertise	  or	  willingness	  to	  help	  of	  people	  who	  may	  solve	  
our	  learning	  problems.	  	  

• The	  up	  and	  down	  user-‐recommendation	  or	  ratings	  tools	  on	  Q&A	  sites	  like	  those	  in	  the	  
StackExchange	  family	  or	  Reddit	  can	  help	  to	  draw	  attention	  to	  useful	  or	  less	  useful	  
resources.	  If	  the	  collective	  process	  is	  sufficiently	  well	  designed	  and	  there	  is	  a	  sufficient	  
user	  base	  to	  counter	  the	  effects	  of	  deliberate	  manipulation,	  this	  hardening	  can	  make	  such	  
sites	  both	  pedagogically	  valuable	  (useful	  answers	  are	  those	  that	  make	  sense)	  and	  reliable	  
(useful	  answers	  are	  accurate).	  

• Tagging,	  and	  associated	  tag	  clouds,	  can	  be	  a	  very	  useful	  way	  to	  create	  structure	  out	  of	  a	  
disorganized	  whole	  without	  the	  need	  to	  control	  it	  from	  the	  top	  down.	  

Tag	  clouds	  make	  use	  of	  the	  dynamics	  of	  stigmergy	  [25]	  a	  particularly	  valuable	  form	  of	  
collective	  self-‐organizing	  behaviour	  that	  has	  seen	  much	  application	  in	  the	  field	  of	  complex	  
adaptive	  systems	  for	  learning	  and	  in	  other	  fields	  (e.g.,	  [26,27].	  Stigmergy	  emerges	  through	  
reactions	  to	  signs	  left	  in	  the	  environment	  by	  other	  individuals	  engaged	  in	  the	  same	  activity	  (e.g.,	  
forest	  footpaths,	  termite	  mounds,	  movements	  of	  money	  markets),	  and	  it	  can	  strongly	  influence	  
behaviours	  in	  such	  systems,	  allowing	  the	  crowd	  to	  guide	  the	  individual	  to	  useful	  and	  reliable	  
people,	  paths	  and	  resources.	  The	  collective	  that	  results	  can	  often	  act	  much	  like	  a	  teacher:	  Google	  
Search,	  for	  example,	  plays	  a	  teacher	  role	  in	  recommending	  pages	  to	  visit	  and	  is	  stigmergically	  
driven	  [28]	  as	  are	  some	  aspects	  of	  Wikipedia	  [29]	  which	  is	  among	  the	  most	  useful	  teachers	  in	  the	  
world.	  However,	  stigmergic	  collectives	  are	  subject	  to	  risks	  like	  the	  Matthew	  Effect	  (the	  rich	  get	  
richer)	  [30],	  preferential	  attachment	  (obsolete	  patterns	  persist)	  [31],	  and	  filter	  bubbles	  
(selection	  patterns	  that	  increasingly	  limit	  diversity)	  [18].	  An	  awareness	  of	  these	  problems	  can	  
help	  a	  learner	  to	  overcome	  them,	  though	  they	  remain	  an	  ongoing	  issue	  for	  	  
set-‐based	  learners.	  
Deliberate	  collaboration	  is	  rarely,	  if	  ever,	  found	  in	  sets.	  The	  dominant	  model	  of	  working	  with	  

others	  is	  instead	  cooperative.	  In	  a	  cooperative	  model,	  people	  work	  separately	  but	  their	  work	  
contributes	  to	  the	  common	  good.	  Examples	  include	  the	  sharing	  of	  work,	  blog	  posts	  and	  
bookmarks,	  answering	  of	  questions	  in	  Q&A	  sites,	  as	  well	  as	  more	  interdependent	  activities	  such	  
as	  independent	  edits	  of	  wiki	  pages.	  Hardening	  support	  for	  cooperation	  demands	  some	  means	  of	  
sharing	  outputs,	  and	  a	  mechanism	  for	  organizing	  them.	  A	  good	  example	  of	  this	  is	  that	  of	  GitHub,	  
where	  sets	  of	  people	  with	  a	  shared	  interest	  in	  a	  particular	  program	  or	  code	  library	  are	  supported	  
in	  sharing	  the	  workload	  through	  GitHub’s	  toolset	  which,	  amongst	  other	  things,	  allows	  
programmers	  to	  ‘fork’	  one	  another’s	  code	  and	  return	  it	  to	  the	  originator	  through	  “pull	  requests”,	  
without	  ever	  having	  to	  know	  anything	  about	  the	  people,	  processes	  and	  goals	  of	  others	  involved.	  
Wikipedia	  provides	  a	  related	  approach,	  in	  which	  a	  combination	  of	  top-‐down	  structure	  and	  
templates	  provided	  by	  the	  site	  and	  the	  soft	  security	  resulting	  from	  many	  eyes	  and	  the	  ease	  with	  
which	  changes	  can	  be	  undone	  compensates	  for	  the	  lack	  of	  group	  rules	  and	  norms.	  

5.	  Conclusions	  

To	  make	  effective	  use	  of	  social	  media	  for	  learning,	  it	  is	  useful	  to	  understand	  both	  the	  ways	  
that	  social	  systems	  can	  support	  learning	  and	  the	  ways	  that	  technologies	  fit	  together	  and	  support	  
such	  systems.	  The	  softness	  of	  social	  systems	  means	  that	  they	  are	  infinitely	  malleable,	  although	  
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this	  does	  not	  mean	  we	  have	  infinite	  choice	  over	  how	  to	  implement	  them.	  Different	  choices	  
constrain	  others,	  pushing	  us	  down	  different	  and	  constantly	  forking	  paths.	  Building	  effective	  
social	  learning	  systems	  to	  meet	  the	  needs	  of	  the	  learners	  and	  teachers	  within	  them	  involves	  
making	  choices	  about	  which	  aspects	  are	  of	  most	  importance	  to	  the	  social	  and	  learning	  context,	  
and	  where	  trade-‐offs	  are	  made.	  It	  is,	  however,	  important	  to	  remember	  that	  learning	  is	  about	  
change.	  Therefore,	  if	  there	  are	  no	  changes,	  there	  is	  a	  good	  chance	  that	  our	  system	  is	  not	  working	  
as	  effectively	  as	  it	  might.	  This	  means	  that	  these	  concerns	  will	  always	  be	  ongoing	  and	  that	  social	  
systems	  will	  be	  in	  a	  constant	  state	  of	  flux.	  They	  will	  evolve,	  whatever	  control	  we	  exert	  on	  them,	  
and	  we	  must	  never	  stop	  adapting	  to	  that	  evolution.	  We	  hope	  that	  by	  providing	  relatively	  simple	  
abstract	  models	  to	  describe	  the	  variables	  involved,	  the	  discussion	  that	  we	  have	  provided	  here	  
may	  be	  of	  some	  value	  in	  negotiating	  this	  complex	  shifting	  landscape.	  These	  models	  may	  enable	  
us	  to	  design	  and	  use	  social	  technologies	  (including	  all	  their	  softer	  and	  harder	  elements)	  to	  more	  
effectively	  and	  purposefully	  support	  learning.	  
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